DFT calculations of XRD spectra
The stability of the structures are calculated by formation energy, defined as Ef(x) = Etot(FexNy) -Etot(Fe) -x Etot(N) , where Etot(FexNy) is the total energy per FexNy unit, Etot(Fe) is the total energy per iron atom in the Fe crystal and Etot(N) is the energy per nitrogen atom in the N2 molecule. Density functional theory (DFT) calculations were carried out with the Vienna ab-initio simulation package (VASP) [1, 2] The exchange-correlation energy is described by generalized gradient approximation (GGA) proposed by Perdew, Burke and Ernzerhof (PBE) [3] The electronic wave functions were expanded on a plane wave basis set with a kinetic energy cutoff at 500 eV. Effects of the core electrons were replaced by projector augmented wave (PAW) potentials [4] After having obtained the most optimized structure from DFT calculation, a theoretical XRD pattern was generated by FullProf suite to match the experimental data. 
